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(54) SENSOR HEAD, SENSOR HEAD MANUFACTURING METHOD, AND SENSOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sensor head, 
having high sensitivity to a change in permittivity, 
dispensing with a spectroscope or components such as 
a diffraction grating for acquiring wavelength spectrum, 
and having a reduced number of components, and to 
provide a sensor head manufacturing method and a 
sensor device. 

SOLUTION: This sensor head is structured as a 
permittivity sensor head used in detecting a change in 
permittivity from a change in a resonance absorption 
spectrum of localized plasmons caused by irradiated 
illumination light. The sensor head comprises a substrate 
101 and metallic thin wires 102 regularly arranged in a 
fixed direction on the substrate. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

It is the sensor head which is used in case change of a dielectric constant is detected from 

change of the resonance absorption spectrum of the localization plasmon by the irradiated 

illumination light and which is constituted as a dielectric constant sensor head. 

The sensor head which carries out the description of said sensor head consisting of metal thin 

lines regularly arranged in the fixed direction on a substrate and this substrate. 

[Claim 2] 

It is the sensor head constituted as a chemical sensor head used in case the reaction by 
contact in the sensor material based on change of the resonance absorption spectrum of 
localization plasmon and inspected object by the illumination light which irradiated the sensor 
head is detected as change of a dielectric constant, 

The sensor head which carries out the description of said sensor head being equipped with a 
substrate and the metal thin line regularly arranged in the fixed direction on this substrate, and 
the front face of this metal thin line being embellished with said sensor material. 
[Claim 3] 

The sensor head according to claim 2 to which said sensor material is characterized by 
consisting of chemical sensor ingredients. 
[Claim 4] 

The sensor head according to claim 2 to which said chemical sensor ingredient is characterized 
by consisting of biosensor ingredients. 
[Claim 5] 

Said metal thin line is a sensor head given in any 1 term of claims 1-4 to which lay length parallel 
to this substrate that intersects perpendicularly with the array direction on said substrate of this 
metal thin line is characterized by being larger than the wavelength of said exposure light. 
[Claim 6] 

Said metal thin line is a sensor head given in any 1 term of claims 1-5 characterized by cross- 
section size being smaller than the wavelength of said exposure light. 
[Claim 7] 

The sensor head according to claim 6 characterized by being arranged so that said cross- 
section size may change regularly. 
[Claim 8] 

Said metal thin line is a sensor head given in any 1 term of claims 1-6 characterized by being 
arranged so that distance with an adjoining metal thin line may change regularly. 
[Claim 9] 

Said metal thin line is a sensor head given in any 1 term of claims 1-6 characterized by being 
arranged so that distance with said cross-section size and an adjoining metal thin line may 
change regularly. 
[Claim 10] 

A sensor head given in any 1 term of claims 1-9 characterized by said metal thin line being an 
alloy containing gold thru/or gold. 
[Claim 11] 

It is the manufacture approach of a sensor head of manufacturing the sensor head of a 

publication in any 1 term of claims 1-10, 

The process which forms a metal thin film on a substrate. 

The process which carries out patterning of the resist ingredient on the metal thin film formed in 
said substrate, 

The process which etches the metal thin film formed in said substrate by using as an etching 
mask the resist pattern obtained at said process, 

The manufacture approach of the sensor head characterized by ****(ing). 
[Claim 12] 

After the process which etches the metal thin film in the manufacture approach of a sensor head 



1 



according to claim 1 1 in the manufacture approach of a sensor head of manufacturing the sensor 
head of a publication in any 1 term of claims 2-10, 

The manufacture approach of the sensor head which carries out surface treatment of the etched 
metal thin film, and is characterized by having the process which combines a sensor material 
with this metal thin film front face. 
[Claim 13] 

The manufacture approach of the sensor head according to claim 11 or 12 characterized by the 
process which carries out patterning of said resist ingredient including the process which forms 
a resist pattern or more using any one of contact lithography, approaching space exposure, and 
the nano imprint methods. 
[Claim 14] 

Sensor equipment which carries out the description of having the light source which irradiates 
light, and a photodetection means to detect the spatial distribution of light which penetrated this 
sensor head or was reflected to a sensor head and this sensor head given in any 1 term of 
claims 1-10. 
[Claim 15] 

Sensor equipment according to claim 14 characterized by having a band pass filter between said 
light sources and said sensor heads. 
[Claim 16] 

Sensor equipment according to claim 14 or 15 with which said light source is characterized by 
being laser. 
[Claim 1 7] 

Sensor equipment according to claim 14 or 15 with which said light source is characterized by 
being semiconductor laser. 
[Claim 18] 

Sensor equipment given in any 1 term of claims 14-17 characterized by having the polarizing 
element which controls polarization so that the direction of a field of the light irradiated from 
said light source turns into a longitudinal direction of the metal thin line of said sensor head. 
[Claim 19] 

Sensor equipment given in any 1 term of claims 14-18 characterized by having the configuration 
which detects the light which the substrate of said sensor head is transparent in the field of the 
wavelength of the light irradiated from said light source, and said photodetection means was 
irradiated by said metal thin line array from said light source, and was penetrated. 
[Claim 20] 

It has the periodic array structure which the array of the metal thin line of said sensor head 
repeats the metal thin line array which consists of a specific array, and makes a unit, and these 
are prepared on the substrate of the two or more aforementioned sensor head, 
Sensor equipment given in any 1 term of claims 14-19 characterized by said photodetection 
means consisting of two or more groups of this periodic array structure as a photodetection 
means to detect independently the spatial distribution of light penetrated or reflected, 
respectively. 
[Claim 21] 

Sensor equipment given in any 1 term of claims 14-20 characterized by uniting said sensor head 
with the micro chemical-analysis system produced using a semi-conductor process. 
[Claim 22] 

Sensor equipment given in any 1 term of claims 14-20 characterized by uniting said sensor head 
with the DNA chip produced using a semi-conductor process. 
[Claim 23] 

Sensor equipment given in any 1 term of claims 14-20 characterized by uniting said sensor head 
with the protein chip produced using a semi-conductor process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to the chemical sensor containing the biosensor used for a 
dielectric constant sensor and medicine, a medical checkup, and inspection of food etc. about 
the manufacture approach of a sensor head and a sensor head, and sensor equipment. 
[0002] 

[Description of the Prior Art] 

The need in the diagnosis in medicine, inspection of food, etc. grows increasingly in recent years, 
it is small and development of high-speed sensing and a low cost biosensor is called for. For this 
reason, the biosensor using the electrochemical technique using an electrode or FET applied the 
semi-conductor processing technique, and has been produced. 

Moreover, the sensor from which the further integration, low cost, and a measurement 
environment are not chosen is called for, and promising ** of the sensor using surface plasmon 
resonance as a transducer is carried out. 

For example, a minute change of the dielectric constant near the surface of metal is detected 
using the surface plasmon resonance which generated the metal thin film prepared in the total 
reflection mold prism front face. It considers as the chemical sensor which detects the existence 
of adsorption of the specific matter by furthermore detecting the minute dielectric constant near 
the front face combining the ingredient which produces alternative association, such as 
adsorption of the antigen in an antigen-antibody reaction, and DNA. 
[0003] 

Furthermore, in recently, the localization plasmon resonance sensor using a metal particle as 
shown in the patent reference 1 for the purpose of high sensitivity sensing is proposed. This 
irradiates light at the substrate which fixed the metal particle, and detects change of the medium 
near the metal particle by measuring with a spectroscope the absorbance of the light which 
penetrated the metal particle. 
[0004] 

[Patent reference 1] JP,2000-356587,A 
[0005] 

[Problem(s) to be Solved by the Invention] 

However, in the thing of the patent reference 1, in order to measure the absorbance of the light 
which penetrated the metal particle, a spectroscope is needed, and according to this, 
components mark etc. increase. 

Then, this invention To change of a dielectric constant, sensibility is high, components, such as a 
spectroscope for acquiring a wavelength spectrum or a diffraction grating, are not needed, but 
the manufacture approach of a sensor head with few components mark and a sensor head and 
sensor equipment are offered. 
[0006] 

[Means for Solving the Problem] 

This invention offers the manufacture approach of the sensor head constituted as follows and a 
sensor head, and sensor equipment. 

That is, this invention is characterized by constituting the sensor head which is used in case 
change of a dielectric constant is detected from change of the resonance absorption spectrum 
of the localization plasmon by the irradiated illumination light and which is constituted as a 
dielectric constant sensor head from a substrate and a metal thin line regularly arranged in the 
fixed direction on this substrate. 

Moreover, the reaction by contact in the sensor material based on change of the resonance 
absorption spectrum of localization plasmon and inspected object by the illumination light to 
which this invention irradiated the sensor head In the thing equipped with the metal thin line 
regularly arranged in the fixed direction on the substrate and this substrate in the sensor head 
constituted as a chemical sensor head to be used in case it detects as change of a dielectric 



constant It is characterized by the front face of this metal thin line embellishing and consisting 
of said sensor materials. Said sensor material can consist of a chemical sensor ingredient or a 
biosensor ingredient in that case. 

Moreover, lay length parallel to this substrate that intersects perpendicularly with the array 
direction on said substrate of this metal thin line can make said metal thin line in the sensor 
head of this invention larger size than the wavelength of said exposure light. 
Moreover, cross-section size can make said metal thin line in the sensor head of this invention 
size smaller than the wavelength of said exposure light. 

Moreover, in this invention, it can arrange so that distance with the metal thin line which can 
arrange so that said cross-section size may change regularly, or adjoins may change regularly, or 
it can arrange so that distance with said cross-section size and an adjoining metal thin line may 
change regularly. 

Moreover, in this invention, said metal thin line can consist of alloys containing gold thru/or gold. 

Moreover, in the manufacture approach of a sensor head of manufacturing one [ that this 
invention described above ] of sensor heads, the above-mentioned sensor head can manufacture 
according to the process which forms a metal thin film on a substrate, the process which carry 
out patterning of the resist ingredient on the metal thin film formed in said substrate, and the 
process which etch the metal thin film formed at said substrate by using as an etching mask the 
resist pattern obtained at' said process. Moreover, a chemical sensor head can be manufactured 
by facing manufacturing a chemical sensor head, carrying out surface treatment of the etched 
metal thin film, and making this metal thin film front face combine a sensor material after the 
process which etches said metal thin film. Moreover, in the process which carries out patterning 
of said resist ingredient in the manufacture approach of these sensor heads, any one or more of 
contact lithography, approaching space exposure, and the nano imprint methods can be used. 
Moreover, in the sensor equipment of this invention, the light source which irradiates light at this 
sensor head, a photodetection means to detect the spatial distribution of light which penetrated 
this sensor head or was reflected, etc. can constitute sensor equipment using one of the above- 
mentioned sensor heads. In that case, a band pass filter can be prepared between said light 
sources and said sensor heads, and it can constitute from laser or semiconductor laser as the 
light source. Moreover, the polarizing element which controls polarization so that the direction of 
a field of the light irradiated from these light sources turns into a longitudinal direction of the 
metal thin line of said sensor head can be constituted. 

Moreover, in the sensor equipment of this invention, the substrate of said sensor head is 
transparent in the field of the wavelength of the light irradiated from said light source, and it can 
constitute so that the light which said photodetection means was irradiated by said metal thin 
line array, and penetrated from said light source may be detected. 

Moreover, in the sensor equipment of this invention, it has the periodic array structure which 
repeats the metal thin line array which the array of the metal thin line of said sensor head 
becomes from a specific array, and is made into a unit, and these are prepared on the substrate 
of the two or more aforementioned sensor head, 

Said photodetection means can consist of two or more groups of this periodic array structure as 
a photodetection means to detect independently the spatial distribution of light penetrated or 
reflected, respectively. 

Moreover, in the sensor equipment of this invention, said sensor head can unite with the micro 
chemical-analysis system produced using a semi-conductor process, a DNA chip, or a protein 
chip, and can constitute. 
[0007] 

[Embodiment of the Invention] 

The following examples explain the gestalt of operation of this invention. 

[0008] 

[Example] 

[Example 1] 

The configuration of the chemical sensor equipment in the example 1 of this invention is shown 



in drawing 1 . 

I n drawing 1 , a substrate with transparent 101, the metal thin line array in which 102 was formed 
on the substrate, the tungsten lamp whose 103 is the light source, and 104 are collimate lenses 
which collimate the light from the light source. 

The substrate 101 which made light from the light source parallel light with this collimate lens 
104, and arranged the metal thin line is irradiated. 105 is a polarizer for controlling polarization of 
this exposure light. Moreover, 107 is the band pass filter of a narrow-band, and penetrates only 
the thing of specific wavelength among the light from the light source. 

When the longitudinal direction of a thin line and the electric field vector of incident light cross 
at right angles, joint effectiveness with localization plasmon PORARITON of a thin line becomes 
high. 106 is an area sensor and can acquire the space profile image of the reflected light in 
response to the reflected light from a substrate 101. 
[0009] 

As for the metal thin line 102, cross-section size has become [ lay length parallel to this 
substrate that intersects perpendicularly with the array direction on said substrate of this metal 
thin line ] longer than exposure light wave length here smaller than exposure light wave length. 
Moreover, spacing of thin lines is the range of the electric field of localization plasmon 
PORARITON excited by one thin line front face. (- 100nm) It is large and this spacing is fixed in 
this example. 

In such a metal thin line, dispersion and absorption increase in a certain specific wavelength by 
localization plasmon resonance. It depends for the wavelength which such resonance produces 
on the size of metal thin lines, such as spacing of the metaled quality of the material and thin 
lines, and/or cross-section size, and the dielectric constant of a surrounding medium. Change of 
the dielectric constant in the range of the breadth of plasmon (- 100nm) is detected as a shift of 
a resonance peak, especially concerning the dielectric constant of the last perimeter medium. 
[0010] 

Moreover, the following size effects arise in the thin line with which sizes which were described 
above differ. When the light of specific wavelength is irradiated and the thin line (thin line 1) of 
either specification is in the resonance peak in localization plasmon, from this, with the thin line 
with slightly large size (thin line 2), it becomes the optical, exposure [ peak / resonance ] slightly 
shifted, and resonance absorption is weak compared with the thin line 1. 

Under the exposure of the light of the same wavelength, if the dielectric constant of a medium 
becomes large, since the 1st thin line separates from the resonance peak, resonance absorption 
becomes weaker, on the other hand, the 2nd thin line approaches a resonance peak and 
resonance absorption becomes strong. This behavior can be regarded as change of the spatial 
distribution of absorption, i.e., change of the spatial distribution of the reflected light. 
[0011] 

Since the metal thin line array 102 has changed the size of a thin line little by little spatially, it 
can detect change of the absorption to the illumination light by the area sensor 106 as change of 
the spatial distribution of the reflected light. Moreover, S/N of a signal is improvable, while 
performing signal processing, such as fitting of a model function, and interpolation, and detecting 
a feeble change of spatial distribution to the space image acquired by the area sensor. 
Among the examples shown here, the formation of a ** spectrum of the light source by the band 
pass filter 107 is not necessarily indispensable. Change of the absorption spectrum by dielectric 
constant change is accompanied not only by the shift of an absorption peak but by fluctuation of 
absorption intensity. Then, if suitable signal processing is performed even if it is the approach of 
detecting the spatial distribution of the reflection to a broadcloth exposure light, the spatial 
distribution of fluctuation of the absorption corresponding to change of a dielectric constant is 
acquirable. 
[0012] 

Such a dielectric constant sensor is embellishing this metal thin line front face with the 
ingredient which has a specific binding property, and functions as a chemical sensor. That is, the 
sensor head with which the front face was embellished is contacted in inspected objects, such 
as inspected liquid and an inspected gas, and a sensor material and an inspected object are 
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made to react. The amount which the specific binding produced is quantitatively acquired as 
change of the dielectric constant which a dielectric constant sensor detects. 
A thing as shown in the following (1) - (4) as an example of the sensor material which causes 
such a reaction is mentioned. 

(1) To the antigen matter contained in an inspected object, with the antibody matter which 
produces association specifically, embellish a metal thin line and consider as a sensor material. 

(2) When the complex of the measuring object allied substances and the enzyme which are 
contained in an inspected object is made into a sensor material and the antigen which is the 
measuring object matter contacts complex, complex dissociates and the antigen antibody 
complex of an enzyme and the measuring object matter is formed. 

(3) DNA 

(4) Ion selective electrode 

As an ingredient of the metal thin line (102 of drawing 1 ) in a sensor head, although chosen from 
a general metal, especially gold, silver, and copper have the large reinforcement of the surface 
plasmon to generate, and it is suitable for them to this invention. Especially, since gold can do 
chemical modification with various well-known means while it is chemically stable, it is the the 
best for constituting a chemical sensor. 

As a sensor material, a sensor material and an inspected object can react and the ingredient 
used with the chemical sensor containing biosensors, such as an enzyme sensor, a microbial 
sensor, an organization sensor, an immune sensor, an enzyme immunity sensor, and a 
biotechnology affinity sensor, can be used that what is necessary is just what causes thickness 
change, refractive-index change, absorption spectrum change, and fluorescence-spectrum 
change. 
[0013] 
[Example 2] 

The production approach of the sensor head in the example 2 of this invention is explained using 
drawing 2 . In drawing 2 , the quartz substrate 201 is prepared first ( drawing 2 (a)). 
Next, a spatter is used on this quartz substrate 201, and the metal thin film 202 of 50nm of 
thickness is formed ( drawing 2 (b)). 

Next, the electron beam resist 203 was formed on the spin coat on this metal thin film 202, and 
it exposed with the electron beam exposure system. The distance of lOOnm between the 
patterns after development and the breadth of a pattern obtain a 20 to 500nm resist pattern 
( drawing 2 (d)). Next, the metal thin film 202 is etched by using this resist pattern as an etching 
mask ( drawing 2 (e)), a resist is removed, and a metal thin line array is formed ( drawing 5 (f)). 
After performing surface treatment to a metal thin line array, a sensor material 204 is combined 
( drawing 5 (g)X 
[0014] 

In addition, although here explained the production approach of the minute opening pattern by 
electron-beam-lithography equipment, you may produce using the various scanning probe 
processing equipments adapting the principle of focusing ion beam machining equipment, a 
scanning tunneling microscope and an atomic force microscope, and an approaching space 
optical microscope, an X-ray aligner, an EUV aligner, and an electron beam stepper. 
Moreover, if it produces using the aligner using approaching space light and the well-known nano 
imprint method of a publication to JP,1 1-14505,A, it is simple and the sensor head of low cost 
can be realized. 
[0015] 
[Example 3] 

The configuration of the dielectric constant sensor equipment which acquires the spatial 
distribution of absorption from the transmitted light of the sensor object in the example 3 of this 
invention to drawin g 3 is shown. 

In the dielectric constant sensor equipment of this example, incidence of the homogeneous light 
from semiconductor laser 301 is first carried out to the sensor head 303 through a lens 302. The 
transmitted light which penetrated this sensor head 303 is detected by the area sensor 304, and 
the spatial distribution information on transmitted light reinforcement is acquired. When the size 
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of a sensor head and the size of an area sensor which were produced minutely differ from each 
other, the sensor equipment which utilized the spatial resolving power of an area sensor can 
consist of using the optical system which performs enlarging or contracting in this way. 
[0016] 
[Example 4] 

The configuration of the dielectric constant sensor head in the example 4 of this invention is 
shown in drawing 4 . 

In drawing 4 , the dielectric thin film which formed 401 in the metal substrate and formed 402 on 
the metal substrate, and 403 are the metal thin line arrays formed on the dielectric thin film. The 
lay length parallel to this substrate that intersects perpendicularly with the array direction on 
said substrate of this metal thin line of the array-like metal thin line 403 is longer than exposure 
light wave length, and the cross-section size of a thin line is smaller than exposure light wave 
length here. Moreover, unlike the example 1, all the cross-section sizes of a thin line are the 
same. On the other hand, spacing of thin lines differs little by little from 5nm to 200nm. 
[0017] 

A spatter is used on a quartz substrate and the metal thin film 401 of 500nm of thickness is 
formed. SiO2402 of 50nm thickness and the metal thin film of 50nm thickness were formed on it. 

The electron beam resist was formed on the spin coat, and it exposed with the approaching 
space aligner. The distance of 100nm between the patterns after development and the breadth 
of a pattern obtained the 20 to 500nm resist pattern. The metal thin film was etched by using a 
resist pattern as an etching mask. The resist was removed and the metal thin line array 403 was 
formed. A sensor material is combined after performing surface treatment to the metal thin line 
array 403. 
[0018] 

The localization plasmon resonance of a metal thin line has a resonance spectrum depending on 
the distance between thin lines, when the distance between thin lines is 100nm or less. 
Moreover, since it depends for this resonance spectrum also on the dielectric constant of a 
circumference medium, by metal thin line array of a configuration like 403, it is possible to detect 
change of a dielectric constant by the same detection principle as an example 1, and the 
chemical sensor using this can be constituted. 
[0019] 
[Example 5] 

The configuration of the dielectric constant sensor in the example 5 of this invention is shown in 
drawing 5 . 

In drawing 5 , a substrate with transparent 501 and 502 are the metal thin line arrays formed on 
the substrate. The lay length parallel to this substrate that intersects perpendicularly with the 
array direction on said substrate of this metal thin line of the array-like metal thin line 502 is 
longer than exposure light wave length, and the cross-section size of a thin line is smaller than 
exposure light wave length here. Moreover, unlike the example 1 and the example 4, the cross- 
section size of a thin line differs from spacing of thin lines little by little, respectively. The 
localization plasmon resonance of a metal thin line has a resonance spectrum depending on the 
configuration of a thin line, and the distance between thin lines. 
[0020] 

Moreover, since it depends for this resonance spectrum also on the dielectric constant of a 
circumference medium, by metal thin line array of a configuration like 502, it is possible to detect 
change of a dielectric constant by the same detection principle as an example 1 and an example 
3, and the chemical sensor using this can be constituted. 

Since both the configuration of a thin line and distance are applicable as a design parameter, an 
array configuration from which early optical intensity distribution become a flat comparatively 
can be selected. By this, the large dynamic range in spatial distribution detection can be taken. 
[0021] 
[Example 6] 

The example of a configuration which really formed the sensor head in the example 6 of this 



invention in the micro chemical-analysis system (called micro-TAS:Micro Total Analysis System 
and Lab-on-a-chip) at drawing 6 is shown. 

In the micro chemical-analysis system 901 shown in drawin g 6 , the inspected liquid poured in 
from the sample solution impregnation section 902 passes along passage 904, and after reacting 
with the reaction mixture poured in from the reaction mixture impregnation section 903, a 
detecting element 905 is reached. 

As expanded and shown in drawing, the metal thin line array 906 for the detection based on the 
principle of this invention is formed in the detecting element 905. Inspected liquid reacts with a 
sensor material on a metal thin line array front face. The excitation light 907 is irradiated to this 
detecting element 905. 

Image formation of the light 908 penetrated from 906 is carried out on an area sensor 91 1 
through a lens 909, and this is detected. 
[0022] 
[Example 7] 

The example of a configuration which really formed the sensor head in the example 7 of this 
invention in the DNA chip or the protein chip at ^awjngJ7 is shown. 

The metal thin line array 1003 is formed in each detector cell 1002 of the DNA chip / protein 
chip 1001 shown in dra wing 7 , respectively, and the sensor material is being fixed to this front 
face. The excitation light 1004 can be irradiated here, image formation of the light penetrated 
from each detector cell can be carried out to the 1007th page of a CCD sensor through a lens 
1006, and the spatial distribution for every eel can be acquired to juxtaposition. 
It can use for various sensors combining the sensor head of this invention, and, thereby, increase 
and the highly precise detection of signal strength are attained so that clearly from these. 
[0023] 

[Effect of the Invention] 

According to this invention, to change of a dielectric constant, sensibility is high, components, 
such as a spectroscope for acquiring a wavelength spectrum or a diffraction grating, are not 
needed, but the manufacture approach of a sensor head with few components mark and a sensor 
head and sensor equipment can be offered. Moreover, a chemistry sensor and an absorption 
spectrum high sensitivity by this, and a chemical sensor with large fluorescence-spectrum 
reinforcement are realizable. 
[Brief Description of the Drawings] 

[DrawjngJ] Drawing showing the configuration of the sensor equipment in the example 1 of this 
invention. 

[Drawing 2] The explanatory view of the production approach of the sensor head in the example 
2 of this invention. 

[Drawing 3] Drawing showing the configuration of the dielectric constant sensor equipment in the 
example 3 of this invention. 

[Drawing 4] Drawing showing the configuration of the dielectric constant sensor head in the 
example 4 of this invention. 

[Drawing 5] Drawing showing the configuration of the dielectric constant sensor head which can 
set this invention example 5. 

[D rawi ng 6] Drawing showing the example of a configuration which really formed the sensor head 
in the example 6 of this invention in the micro chemical-analysis system (micro-TAS:Micro Total 
Analysis System and Lab-on-a-chip are called). 

[D rawin g 7] Drawing showing the example of a configuration which really formed the sensor head 
in the example 7 of this invention in the DNA chip or the protein chip. 
[Description of Notations] 

101, 201, 401, 501: Substrate 

102, 403, 502: Metal thin line 
103: Light source 

301: Semiconductor laser 
104 302: Lens 
105: Polarizer 



1 06 304: Area sensor 
107: Band pass filter 
202: Metal thin film 
203: Electron beam resist 
303: Sensor head 
402: Dielectric thin film 
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